CAN mine drainage treatment wETlands do more than improve water quality?
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Abstract.  Metal retention, alkalinity production, biological community structure and ecotoxicity were evaluated for two passive treatment systems receiving acid mine drainage from abandoned coal mines in eastern Oklahoma. Both treatment wetlands (Gowen and Red Oak) were reducing and alkalinity producing systems, including alternating vertical-flow cells and surface-flow settling ponds. Influent water quality contained elevated metal concentrations and acidity. Metals were effectively retained in both aerobic and anaerobic portions of the treatment systems. Although constructed solely for water quality improvement, the treatment systems underwent substantial ecological development during the initial two growing seasons. At the Gowen site, several species of macroinvertebrates, fish and vegetation volunteered. Greater than 50 families of macroinvertebrates, representing more than 20 orders colonized the cells. Typha, Ludwigia, Juncus and Salix spp. dominated vegetation communities, but metal uptake in Typha was minimal and contributed little to overall metal budgets. Fish species found included Lepomis macrochirus and Gambusia affinis.  At the Red Oak site, volunteer colonization by similar taxa was determined.  In addition, Corbicula fluminea (a freshwater bivalve) and 2 species of fishes (G. affinis and L. macrochirus) were exposed in toxicity experiments in each treatment cell and at reference sites. Chlorophyll a concentrations were determined throughout the system to estimate trophic status. Metal concentrations in biological tissues varied by metal and organism, but did not indicate substantial toxicity concerns. Overall, colonization and exposure experiments indicated that the treatment systems were providing ecological functions as well as removing metals from the water column and thus decreasing impacts to receiving waters.
